SYNOPSIS Manual and automated methods for the determination of blood glucose have been devised using an oxidase/peroxidase system, with dl adrenaline, a non-carcinogen, as oxygen acceptor. The manual technique employs a stable single solution protein precipitant and the other reagents used are also stable. The automated methods are operated at 40/hr sample speed and washover between samples, over a very wide concentration range, is negligible.
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The Chester Beatty Institute for Cancer Research have recently issued a pamphlet (1966) recommending that where possible o-tolidine and related compounds should not be used. The most widely used oxidase methods for the determination of blood glucose employ the! reactions: glucose + glucose oxidase + oxygen = gluconic acid + H202 and H202 + peroxidase + chromogen = coloured product.
The chromogens most often used are o-tolidine and o-dianisidine, and an automated method using these had been performed in this laboratory for some time. A suitable non-carcinogenic chromogen was sought as a possible substitute for o-tolidine, and adrenaline which oxidizes to the red compound adrenochrome was examined.
Methods have been worked out for macro and micro automatic analysis and for manual use.
MANUAL METHOD REAGENTS These are as follows 1 Protein precipitant Sodium tungstate Na2W04 2H,0, 10g, lOg of Na2HPO4,:and 9g of NaCl are dissolved in 800 ml of water. About 125 ml of N HCI is added to bring thepH to 3 0 (narrow range paper). AM + 10 ml of 0-1 % peroxidase. Keeps for at least six months at 4'C.
5 Glucose standards These are made up as 0-1,000 mg/ 100 ml in 0-2% w/v benzoic acid.
PROCEDURE Blood, 0 1 ml, is added to 2-9 ml of protein precipitant contained in a I in. cylindrical centrifuge tube. After centrifugation at 2,000 g for five minutes, 2-5 ml of clear supernatant fluid is transferred to a I in. tube labelled U. In two i in. tubes labelled S and B, 2-9 ml of protein precipitant is placed. To tube B, 0-1 ml of water is added; to tube S, 0-1 ml of a standard containing 200 mg of glucose/100 ml is added. Then 0-5 ml of 0-5% adrenaline and 0 5 ml of colour reagent are added to tube U and 0-6 ml quantities of these solutions are added to tubes S and B. The three tubes are mechanically shaken for 40 minutes. A Unicam SP 500 spectrophotometer is set with B and the optical densities of U and S are read at 500 m,u, using 10 mm cells.
Beer's law is strictly obeyed up to an optical density of 1'0, and there is only a slight deviation up to O.D. 1-5 (Table I) . If greater sensitivity is required, 0-2 ml of the sam- ple is used with 2-8 ml of the protein precipitant and the appropriate factor is used in the calculation. Occasionally a slight turbidity appears in the solutions. This has very little effect on the results but for very accurate work it is advisable to centrifuge the tubes before taking readings.
Sodium fluoride, 5 mg/ml of blood, has no effect on the readings.
AUTOMATED METHODS
REAGENTS For the macro method use venous blood containing 1 mg NaF, 2 mg (COOK)2. H20/ml.
6 Diluent 3% w/v CH3COONa.3H20; 0.5 % w/v MgSO4-7H20. 0-5 ml of Brij 35 (Technicon formula) is added per litre.
7 005%C w/v dl adrenaline in 0-2% w/v benzoic acid Keeps for 14 days at room temperature.
8 Colour reagent Five hundred ml of reagent 7 + 5 ml of Fermcozyme 653 AM + 5 ml of reagent 3. Keeps for 24 hours at room temperature.
In the micro method for 1/10 dilutions of blood in 01 % w/v NaF: 0-2 %w/v(COOK)2.H20; 0 9 % w/v NaCl.
9 Diluent As for the macro method. 10 01% w/v dl adrenaline in 0-2% w/v benzoic acid Keeps for 14 days at room temperature.
11 Colour reagent Of reagent 10, 100 ml, + 3 ml of Fermcozyme 653 AM + 3 ml of reagent 3. Keeps for 24 hours at room temperature.
12 Standards S diluted 1/10 in 0.1% w/v NaF: 0-9 % w/v NaCl, 0-2 % w/v (COOK)2H20.
PROCEDURES Use the macro and micro manifolds shown in Figures 1 and 2 and recoveries were almost quantitative. Sodium fluoride, 5 mg/ml of blood, had no effect on the results. It has been reported that uric acid interferes with glucose oxidase methods (Henry, 1964) , but the addition of 1 mg uric acid/ml of blood had no effect on the recoveries. (Asatoor and King, 1954) . This was due to the presence of a substance in erythrocytes which gave 
